Cardiovascular disease (CVD) remains the leading cause of death globally.
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Cardiovascular disease (CVD) remains the leading cause of death globally. 1 Whereas advances in prevention and treatment strategies have reduced substantially the global burden of CVD related to common risk factors such as smoking, high blood pressure and raised lowdensity lipoprotein cholesterol, substantial uncertainty still surrounds other potential factors. Several observational studies in the last two decades have consistently associated socioeconomic factors, including lower education with an increased risk of CVD. [2] [3] [4] [5] [6] The link between educational level and risk of CVD has also been recognised by the most recent European guidelines on CVD prevention, 7 although no specific recommendations were provided given the lack of good quality studies exploring this topic. More recently, a Mendelian randomisation study suggested that the association between low education and development of coronary heart disease might be causal, also identifying smoking, body mass index and blood lipids as potential mechanisms accounting for this causal relationship. 8 This evidence has further increased the interest around the importance of the educational gradient in cardiovascular mortality as it could represent a novel therapeutic target for CVD prevention policies.
In this issue of the European Journal of Preventive Cardiology, Ariansen et al. have explored to what extent behavioural and biological modifiable CVD risk factors differ in their impact on the educational gradient in premature CVD mortality. 9 To do so, they used three large Norwegian surveys (the Counties Study, the Age 40 Program and the Cohort of Norway -CONOR), selecting participants born in the 1930s, 1940s or 1950s and turning 40-45 years at the year of their health survey participation. Only participants with information on risk factor levels and/or registered educational level were included in the analyses. After applying these criteria, a sample of 360,008 subjects was used to generate the final results. The study provided important demographic and public health information. As expected, there was a progressive improvement in the level of education that was accompanied to a reduced premature CVD mortality in more recent birth cohorts. In the lowest versus the highest educated groups the absolute excess number of premature CVD deaths per 100,000 person-years declined in more recent generations, while the relative differences, expressed as hazard ratios, remained stable. A large proportion (over two-thirds) of the gap in premature CVD deaths between people with the highest and the lowest education was mediated by the modifiable CVD-risk factors, including smoking, systolic blood pressure, total cholesterol, body mass index, triglycerides and physical activity. Among these, smoking seemed the single strongest mediator of the differences in premature CVD mortality related to education, accounting for approximately one-third of the absolute educational gradients in premature CVD deaths in all the birth cohort groups, except for women from the 1930s cohort, where systolic blood pressure, smoking and serum total cholesterol each seemed to mediate about one-third or one-fourth of the excess CVD mortality in those with basic education. 9 The study represents the first to explore systematically how different CVD risk factors might influence the relationship between education and risk of premature CVD mortality across generations using data from national surveys, therefore is likely to be representative of the Norwegian population. Its design has the potential to reveal the combined influence of public health efforts and demographic changes on the educational gradient of premature CVD mortality, highlighting areas of potential weakness that should be improved in the future. As documented by many other reports, the current study confirms that a large proportion of the educational gradient in premature CVD mortality remains mediated by an unfavourable CVD risk profile, particularly in the subjects with the lowest levels of education. Importantly, the same group has shown recently that about one-third of the educational gradients in modifiable CVD risk factors may be explained by factors shared by siblings, 10 evidence that implies an important influence of the childhood environment on the future risk of CVD related to the educational gradient. The combination of these results strengthens the importance of early prevention strategies to reduce the global mobility and mortality burdens of CVD (Figure 1) .
Among the various risk factors, the impact of smoking on the relationship between education and CVD mortality remained similar in subjects born in the 1930s and 1950s. Other studies involving European and American populations provided evidence that smoking continues to have a major influence on transgenerational educational differences in mortality, not only limited to CVD. [11] [12] [13] [14] Figure 1 . The influence of education on the cardiovascular risk factor burden and the development of premature cardiovascular disease. A shorter period of education is associated with early acquisition of an adverse cardiovascular risk factor burden, which is mainly driven by 'bad behaviours' (smoking exposure and alcohol consumption). This results in early changes of the cardiovascular phenotypes from the age of 17 years that might eventually lead to the premature development of plaques and cardiovascular death. Longer education might delay and reduce the acquisition of an adverse cardiovascular risk factor burden, ultimately resulting in a later vascular remodelling and evolution towards atherosclerosis and its complications. Bad behaviours, and particularly smoking, are particularly relevant in mediating the transgenerational gradient of premature cardiovascular disease due to education. This is likely related to the influence of the family environment (i.e. transgenerational transmission of bad behaviour related to lower educational levels between parents and offspring).
of smoking is declining in Europe, it remains a very common risk factor, particularly in the groups of the general population socially disadvantaged and/or with a lower educational level, evidence that is in keeping with what was reported in the EUROASPIRE III survey. 16 It should be recognised that the study by Ariansen et al. also has some limitations. For example, the data from the most recent birth cohort included in the study belongs to subjects born in the 1950s. The profile of CVD risk factors as well as the levels of education have changed substantially in the most recent years because of public health campaigns and the availability and diffusion of more effective cardiovascular therapies (i.e. statins for high low-density lipoprotein cholesterol). This could change the relationship between levels of education, premature CVD mortality and CVD risk factors, thus making results not completely representative of the current Norwegian population. A similar problem might result from the selection of participants included in the analyses, as in those excluded because of missing information on the levels of risk factor the proportion with a basic education in the 1930s, 1940s and 1950s birth cohorts was higher than for those with valid values. Finally, residual confounding by unmeasured variables might affect the results of the study. As recognised by the authors, the lack of information on some important covariates, such as alcohol consumption and cholesterol-lowering medications, might influence the mediating effect of established CVD risk factors on the educational gradient for premature CVD.
Exploring the influence of CVD risk factors on the changes in educational gradients in premature CVD mortality increases our understanding of the trends in health disparities over time. While the findings reported by Ariansen et al. provided clear evidence that the influence of CVD risk factors on the educational gradient in CVD mortality across different generations could be variable, smoking and more generally 'bad behaviours' remain important mediators of this relationship. While public campaigns attempted to improve the public knowledge on the risks of 'bad behaviours' over the last few decades, recent evidence suggests that low educational levels represent an important barrier to participation. 17 This might explain the continuing contribution of bad behaviours to premature CVD mortality inequalities and highlights the need for more effective interventions addressing educational differences in these conducts.
Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
